The glutathione precursor L-2-oxothiazolidine-4-carboxylic acid protects against liver injury due to chronic enteral ethanol exposure in the rat.
L-2-oxothiazolidine-4-carboxylic acid (OTC) is a cysteine prodrug that maintains glutathione in tissues. Here, its effect on alcohol-induced liver injury in an enteral alcohol feeding model was investigated. Male Wistar rats were given control high-fat or ethanol containing diets enterally for 4 weeks. Treated rats received 500 mg/kg/d of dietary OTC. Ethanol delivery, weight gain, and the cyclic pattern of ethanol in the urine were not different between the OTC-ethanol and ethanol groups. After 4 weeks, serum aspartate transaminase (AST), necrosis and inflammation were elevated significantly by ethanol compared with appropriate high-fat controls, effects blocked by OTC. Moreover, ethanol elevated hepatic tumor necrosis factor alpha (TNF-alpha) messenger RNA (mRNA) and the nuclear transcription factor nuclear factor kappaB (NFkappaB) 2-3 fold. NFkappaB in isolated Kupffer cells was also increased by ethanol. These effects were all blocked by OTC treatment. Additionally, superoxide production was higher in Kupffer cells isolated from ethanol-treated rats, an effect blunted by OTC. OTC also increased circulating glutathione (GSH) levels about 2-fold; however, GSH levels were not affected by ethanol or OTC in livers from the groups studied. Surprisingly, GSH was elevated by ethanol and OTC treatment in isolated Kupffer cells about 2-fold. Moreover, GSH (Ki-10 micromol/L) and cysteinyl-glycine, but not oxidized glutathione (GSSG) or OTC, blunted the LPS-induced increase in calcium in isolated Kupffer cells, possibly by activating a glycine-gated chloride channel due to their structural similarity with glycine. Collectively, it is concluded that GSH is protective, in part, by increasing circulating GSH, which blunts activation of Kupffer cells via the glycine-gated chloride channel.